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© Communication system using a common memory. 



© A plurality of processors and a particular proces- 
sor use a common memory. A processor for re- 
questing a communication with the particular proces- 
sor writes a data in a predetermined address of the 
common memory which corresponds to the proces- 
sor. Upon writing the data into the common memory, 
an interruption signal is produced to interrupt the 
particular processor. The particular processor pro- 
cesses the interruption signal and determines which 
processor requests the communication with the par- 
ticular processor and reads a data from the address 
area in the common memory which corresponds to 
the processor, thereby enabling a communication 
between the processors to be conducted. 
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Background of the Invention 

The present invention relates to a system for 
communicating between data processing systems 
and between units constituting a data processing 
system. 

With the recent expansion in the variety of data 
processes, communication is carried out between 
data processing systems or between units con- 
stituting a data processing system. 

Communication between units (apparatuses 
within the same system) or between adjacent sys- 
tems, can be conducted through a memory com- 
monly owned by those units. 

In prior art systems a data reading is carried 
out using a polling method. With this method, com- 
munication speed between units depends on the 
polling period, which limits the effectiveness of the 
communication by the common memory cannot. 
Therefore, a more effective communication method 
using a common memory is necessary. Figure 1 
shows a prior art communication system using a 
common memory. 

According to the prior art common memory 
technology, a writable and readable memory is co- 
owned by a plurality of units (for example, unit A 
and unit B) 1 -and a special meaning (for example, 
a command area or data area ) is given to the 
predetermined address of the common memory 2. 

When unit A1 intends to send something to 
unit B1, predetermined data such as commands 
are written in a predetermined address of the com- 
mon memory in unit A1. 

Unit B1 enables the data to be read out pe- 
riodically from the previously defined address by 
using a wellknown polling method and recognizes 
the above communication data transmitted from 
unit A1. 

According to the communication system of the 
above prior art method, it is necessary for unit B1 
to periodically perform a polling to common mem- 
ory 2. The communication speed depends on the 
polling period of unit B1 and therefore cannot reach 
the desired level. _ 



Summary of the Invention 

An object of the present invention is to provide 
a communication system in which the communica- 
tion speed in a common memory is not limited by 
the polling period of the common memory when, in 
a communication between data process systems or 
between units constituting a data process system, 
polling is conducted by the unit on the receiving 



side. 

A feature of the present invention is to provide 
a communication system in which a common 
memory is used by a plurality of units comprising 

5 means for writing data in a predetermined address 
of said common memory in which said data trans- 
mitted from a first one of said units is stored, 
means for producing an interruption signal for inter- 
rupting a second one of said respective units 

w based on the data transmitted to said common 
memory, and means for reading the data from said 
predetermined area of said common memory 
which corresponds to said first unit, based on an 
interruption process of said unit which receives 

/5 said interruption signal produced by second said 
interruption signal producing means, whereby a 
communication between first and second units can 
be conducted. 

20 

Brief Description of the Drawing 

Figure 1 shows a view for explaining the 
communication system according to the prior art, 
25 Figure 2 shows the principle of the commu- 

nication system according to the present invention. 
Figure 3 shows a block diagram of an em- 
bodiment of the present invention, 

Figure 4 shows a block diagram of the 
30 present embodiment in which MAC is shown more 
in detail, 

Figure 5 shows a flowchart of an interruption 
routine conducted in a service processor, and 

Figure 6 is a block diagram of another em- 
35 bodiment of the present invention. 

Detailed Description of the Preferred Embodiment 

,T As shown in Figure 2. in a data processing 
40 system equipped with a plurality of units (A, B) 1 
and common memory 2, an interruption signal 4 is 
transmitted from a unit (A) 1 to a unit (B) 1 in 
accordance with a writing 3 to a predetermined 
address of the common memory 2, the predeter- 
45 mined address in the common memory corre- 
sponding to unit (A). Unit (B) 1 receives an in- 
terruption signal 4 produced by unit 22. It performs 
an interruption process and reads the data in a 
predetermined area of the common memory 2, the 
so predetermined area corresponding to the interrup- 
tion signal, thereby performing a communication 
between units. 

The present invention provides a communica- 
tion system between data processing systems and 
between units constituting a data process system. 
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When an event to be notified to a predetermined 
unit (for example unit (B)) happens and a writing 3 
corresponding to the event is conducted in the 
predetermined address of the common memory 
from the unit (A) and the address of the common 
memory is decoded by an address decoder 22. it 
produces an interruption signal 4 to a predeter- 
mined unit (B). The predetermined unit (B) receiv- 
ing the interruption signal 4 reads the predeter- 
mined address corresponding to the kind of in- 
terruption signal 4 to recognize the content of the 
event. A predetermined event can be notified 
quickly from one unit (A) to another (B) and thus, 
the unit receiving the notification does not need to 
apply a polling process to the common memory 2. 
Therefore, the structure of a common control pro- 
gram of a unit (A. B) is simplified, thereby increas- 
ing the processing capability of respective units (A. 
8). 

Figure 3 shows a block diagram of an embodi- 
ment of the present invention. A unit 22 decodes 
the address in which the data is written as shown 
by a writing 3 in the common memory 2 from 
respective units (communication units A, 8. C.) 1 
and produces an interruption signal 4 to the pre- 
determined unit (D) 1. This unit 22 is important in 
realizing the present invention. The same reference 
numbers show the same items throughout all the 
drawings. 

A communication system using a common 
memory according to the present invention will be 
explained by referring to Figures 3 more in detail. 

The present embodiment does not relate to 
two-way communication but to one-way commu- 
nication in which the data is transmitted from units 
(A, B, and C) to notify a certain event to unit (O). - 
By expanding this system, a communication from a 
particular unit to a discretional unit can be realized. 

When an event occurs in units (A. B. and C) it 
is notified to unit(D)1 . Then respective units (A. B. 
and C) write the item code, for example, on the 
. address representing an area 21 corresponding to 
respective units on common memory 2. 

Then three kinds of interruption signal 4 cor- 
responding to units (A. 8. and C) for performing a 
writing 3 are produced by address decoder circuit 
22a and transmitted to unit (D) 1 through logical 
product circuit 22b. 

Unit (D) 1 reads the content of areas 21 of the 
common memory 2 (namely, the areas correspond- 
ing to units (A). (B) and (Q) which are previously 
determined in accordance with three kinds of in- 
terruption signals 4, thereby quickly recognizing 
the above notification event. 

As described above, the present invention pro- 
vides a system for communicating between data 
processing systems and between units forming a 
data processing system. It writes, as shown by a 



writing 3, a code of an event in an address cor- 
responding to the units (A. B. and C) on the com- 
mon memory 2 when the event occurring in re- 
spective units (A, 8, and C) is notified to the other 
s unit (D). Then it produces an interruption signal 4 
for the other unit by decoding the writing address 
in common memory 2. and notifies the other unit 
(D) of the occurrence of the event by using dif- 
ferent interruption signals 4. 
io As described above, the present communica- 

tion system performs a communication between 
data processing systems and units constituting a 
data processing system. A unit produces an in- 
terruption signal 4 to a predetermined unit (D) by 
is using a writing 3 into a predetermined address of 
"the common memory, the address corresponding 
to respective units (A. B and C). The interruption 
signal 4 produced by unit 22 is received through 
the interruption process for unit (D) i to read 
20 predetermined area data of the common memory 
in accordance with the interruption signal 4. there- 
by performing a communication between units. A 
predetermined event can be notified from one unit 
to another at high speed and the unit receiving the 
25 notification does not need to perform a polling 
process to the common memory 2. This simplifies 
the structure of the control program in respective 
units (A. B, C, D...) 1 and includes a processing 
capability of respective units. 
oo A detailed circuit of a memory access control- 

ler (MAC) 30 of a communication system using the 
common memory in accordance with the present 
invention is shown in Figure 4. 

Processors (1), (2), (3).. ..(8) 31 are connected 
35 to common memory 32, through system informa- 
tion bus (SI8US) 33 which is used as a common 
bus. Another processor corresponds to unit D of 

(Figure 3 and comprises a service processor (SVP) 
34. The embodiment shown in Figure 4 cornprises 
40 8 processors (1)...(8) 31 and SVP 34 which com- 
municates with them, thereby providing a commu- 
nication control system using a common memory 
i 32, in which N vs. 1 communication is conducted. 
MAC 30 further comprises system information bus 
45 Mnput registers (SIBIR (0). (1) and (2)) 35 and mul- 
tiplexer (MPX), first command register (CMD) 36. 
first address register (ADR) 37 and first write data 
register {WD P.) 38, decoder 39 and memory control 
logic circuit (MEM CNTL) 40. first read data regis- 
50 ter (RDR) 41. second read data register <RDR) 42. 
interruption register (INTR) 43. second command 
register (CMD) 44. second address register (ADR) 
45. second write data register <WDR) 46 and sys- 
tem information bus output register (SIBOR) 47. 
55 The outputs of respective information bus input 
registers (SIBIR (0), (1) and (2)) 35 are connected 
to multiplexer (MPX). The output of the multiplexer 
(MPX) is connected to first command register 
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(CMD) 36. first address register (ADR) 37 and first 
write data register (WDR) 38. The output of first 
command register (CMD) 36 and first address reg- 
ister (ADR) 37 are connected to decoder 39 and 
the output of first write data register 38 is con- 
nected to common memory 32. The output of first 
address register 37 is also connected to a gate (G) 
to provide the address signal for common memory 
32. The data read from common memory 32 is set 
in first read data register (RDR) 41 and the output 
of first read data register 41 is provided to second 
read data register (RDR) 42. An interruption signal 
obtained by decoding the output from first com- 
mand register (CMO) 36 and first address register 
(ADR) 37 by decoder 39 is set in interruption 
register (INTR) 43. System information buffer in 
register (SIBIR(O). (1) and (2)) 35 is formed to have 
three kinds of information set therein so that the 
differences in time between 4-bit-command, 18-bit- 
address and 16-bit-writing data is absorbed. Mul- 
tiplexer (MPX) selects the above three kinds of 
information. The selected information is set in re- 
spective registers 36. 37 and 38 after they are 
divided into 4-bit-command, 1 8-bit-address and 16- 
bit write data. Decoder 39 decodes the outputs of 
first command register 36 and first address register 
37 as recited above. 

First command register (CMD) 36 receives a 
write command and first address register 37 re- 
ceives a particular, address, thereby forming an 8- 
bit interruption signal. The 8-bit interruption signal 
corresponds to the request for the interruption re- 
ceived from processors (1)...(8) 31 and the thus- 
obtained interruption signal is set in interruption 
register (INTR) 43. When a write command is re- 
ceived by first command register (CMD) 36, mem- 
ory controller (MEM CNTL) 40 performs a write 
control of common memory 32 by obtaining write 
data from first write register (WDR) 38 and stores 
the 16-bit write data in an address designated by 
first address register (ADR) 37. The storing areas 
correspond to respective processors (1)...(8) and 
the write data is stored in an area corresponding to 
the processor which requests an interruption opera- 
tion. The interruption signal from the decoder 39 is 
set in interruption register 43 and is provided to 
service processor 34 as an interruption request 
signal. Service processor (SVP) "34 receives the 
interruption signal and determines which of bits 0 
to 7 in interruption register 43 is 1 and enables an 
interruption process routine so that the communica- 
tion areas of the common memory 32 correspond- 
ing to processors 1 to 8 are read. Therefore, ser- 
vice processor (SVP) 34 performs a read and write 
operation for common memory 32. Therefore, the 
4-bit read command outputted from service proces- 
sor (SVP) 34 is stored in the second command 
register (CMO) 44. This 4-bit command (CMD) is 



provided to memory controller (MEM CNTL) 40 
through first command (CMD) register 36 to per- 
form a read operation of common memory 32. 
When the data is read from the communication 

s area of common memory 32. the reading address 
is provided by service processor (SVP) 34 as 18 
bit address data through second address register 
(ADR) 45. The read out content is provided to 
service processor (SVP) 34 through first and sec- 

w ond read registers (RDR) 41 and 42. When the 
data is written to common memory 32 from service 
processor (SVP) 34. the write command is set in 
second command register (CMD) 44 and the write 
data is set in second write register (WDR) 46. 

?5 thereby controlling memory controller (MEM CNTL) 
40 to perform a write operation for common mem- 
ory 32 by writing the write data into common 
memory 32. 

Figure 5 shows a flowchart of an interruption 
20 process routine applied to common memory 32 
and is conducted by the service processor (SVP) 
34. When an 8-bit interruption signal is provided in 
interruption register (INTR) 43. service processor 
(SVP) 34 enters an interruption process routine for 
25 common memory 32 and an interruption handler 
starts to operate (ST1). At first, the process reads 
8-bit interruption signal from interruption register 
(INTR) 43 (ST2) and specifies (ST3) the processor 
number among the processors (1) to (8) depending 
30 on which of bits 0 to 7 is 1. When the processor (1) 
sends an interruption request to common memory 
32. it stores the data in the area corresponding to 
the processor (1) in the common memory and the- 
service processor (SVP) 34 executes a read opera- 
35 tion for the communication area in common mem- 
ory 32 (ST4), the communication area correspond- 
ing to the processor (1). Therefore, the service 
processor (SVP) 34 sets a read command and read 
address in the second command register (CMD) 
40 and the second address register (ADR) 45, respec- 
tively, to read common memory 32 and the content 
of common memory 32 is read out to service 
processor (SVP) 34. In step ST5. the process an- 
alizes the command which is provided as a part of 
45 data obtained from the communication area of 
common memory 32. thereby transmitting the data 
as a message transmission to a task of the service 
processor (SVP) 34 in accordance with the com- 
mand (ST6). As shown in Figure 5, the service 
so processor (SVP) 34 has a plurality of kinds of tasks 
corresponding to respective processes, and the 
data is transmitted to the respective tasks based on 
the result of the analysis of the command in accor- 
dance with data transmitted by the corresponding 
55 processor. Therefore, generally speaking, N vs. 1 
communication is possible between processors (1) 
to (8) and service processor (SVP) 34. 

Figure 6 shows a detailed diagram of the com- 
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munication system using the common memory in a 
case of N vs. N processors. The same reference 
numbers as shown in Figure 4 represent the same 
items. The embodiment shown in Figure 6 differs 
from the embodiment shown in Figure 4, which 
represents the N vs. 1 communication case, as 
follows. Within memory access controller (MAC) 
30. the output of decoder 39. namely, the interrup- 
tion request signal of 8 bits is set in an interruption 
register (INTR) 43. In the previous embodiment 
shown in Figure 4, the content of interruption regis- 
ter (INTR) 43 is sent to the service processor 
(SVP) 34. which is different from processors (1) to 
(8). However, in the embodiment shown in Figure 6 
the service processor (SVP) 34 is not used and the 
interruption signal is again transmitted to proces- 
sors (1) to (8). 

The interruption register (INTR) 43 contains 8 
bits and respective bits correspond to processors 
(1) to (8). Respective processors are not requested 
by the interruption request signal issued by the 
processors themselves. Therefore, each of respec- 
tive processors (1) to (8) masks a bit of the in- 
terruption signal, the bit corresponding to each of 
respective processors (1) to (8). Namely, the pro- 
cessor which issues the interruption request is dif- 
ferent from the processor which receives the in- 
terruption signal. Thus, it becomes possible to per- 
form a communication with other processors by 
using the interruption process signal. 

Data are transmitted from processor (1), 
through system information bus (SIBUS) 33 and 
system information buffer input register (SIBIRO to 
2) 35 in memory access controller (MAC) 30. Mem- 
ory access controller (MAC) 30 sets these data in 
4-bit command register (CMD) 36, 18-bit address 
register (ADR) 37 and 16-bit write register (WOR) 
38. respectively. Decoder 39 decodes the 4-bit 
write command in command register (CMD) 36 to 
confirm that the data are for writing and uses the 
write command and an address provided by ad- 
dress register (ADR) 37 to provide an 8-bit in- 
terruption signal, thereby setting it in interruption 
register (INTR) 431 . In order to perform an interrup- 
tion to processor (3), for example, the content of 
interrutpion register (INTR) 431 is provided such 
that the third bit is 1 and other bits are 0. There- 
fore, the signal read out frojn interruption register 
(INTR) 431 is sent to processors (1) to (8). but as 
the bit corresponding to processor (3) is "1". an 
interruption request is provided only to processor 
(3). Then, processor (3) performs an interruption 
process routine, and therefore, processor (3) pro- 
vide a read command to common memory 32 
through system information buffer input register 
(SIBIR) 35. Thus, an address is provided for access 
to a communication area of common memory 32. 
This area corresponds to the processor (1) as 



command register (CMD) 44 provides a READ 
command. Memory controller (MEM CNTL) 40 is 
controlled to perform a read operation and the read 
address is provided through read address register 

5 (ADR) 37. Then, data is read out from a commu- 
nication area on read memory 32 corresponding to 
processor (1). The data are provided to system 
information bus (SIBUS) 33 through read data reg- 
ister (RDR) 41 and system information buffer out- 

io put register (SIBOR) 46. The system information 
bus (SIBUS) 33 shown at the bottom of the drawing 
is the same as that shown in the top of the draw- 
ing. Therefore, the data is read out from common 
memory 32 to the processor (3). The data read out 

15 from common memory 32 are provided by proces- 
sor (1). thereby enabling a communication from 
processor (1) to processor (3). 

As stated above, according to the present in- 
vention, the data from respective processor units 

20 are written into a predetermined address of the 
common memory and an interruption signal for 
interrupting a predetermined processor is gener- 
ated. This interruption signal is received by a dif- 
ferent processor unit, thereby enabling the data on 

25 the predetermined area of the common memory to 
be read out in accordance with the interruption 
process and enabling a communication between 
units. 



Claims 

1) A communication system in which a com- 
mon memory is used by a plurality of units com- 
as prising: 

means for writing data in a predetermined address 
of said common memory in which said data trans- 
mitted from a first one of said units is stored, 
means for producing an interruption signal for inter- 
.40. rupting a second one of said respective units 
based on the data transmitted to said common 
memory, and 

means for reading the data from said predeter- 
mined area of said common memory which cor- 

45 responds to said first unit, based on an interruption 
process of said second unit which receives said 
interruption signal produced by said interruption 
signal producing means, whereby 
a communication between first and second units 

so can be conducted. 

2) The communication system according to 
claim 1 , wherein 

said interruption signal producing means comprises 
a decoder for decoding a write command and 
55 address data transmitted from the first unit to pro- 
vide an interruption signal corresponding to the first 
unit. 

3) The communication system according to 
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claim 2. wherein 

said decoder comprises an address decoder for 
decoding an address of the data to be written in 
said common memory and a gate for receiving the 
write command from the first unit to form said 
interruption signal based on said address data. 

4) The communication system according to 
claim 1 , wherein 

said common memory has a plurality of areas 
corresponding to respective units which request 
data transmission. 

5) The communication system according to 
claim 1 , wherein 

said second unit for receiving said interruption sig- 
nal accesses said common memory based on the 
content of a predetermined address in accordance 
with the kind of said interruption signal and reads 
the content from the address of the common mem- 
ory, the address corresponding to the first unit. 

6) The communication system according to 
claim 5. wherein 

said second unit for receiving the interruption sig- 
nal reads the content of the interruption register 
and determines the communication area of the 
common memory which corresponds to the first 
unit to read the data from the common memory, 
decodes the command included in the read data 
and transmits the data to a task corresponding to 
said command in said second unit. 

7) The communication system according to 
claim 1 . wherein 

said second unit for receiving the interruption sig- 
nal and for performing the interruption processes 
comprises a service processor. 

8) The communication system according to 
claim 1, wherein 

said plurality of units comprises N frist processors 
and a second processor. 

said data writing means comprises first command 
register for storing a command from, said first pro- 
cessor, address register for storing an address of 
data to be written in said common memory and 
write data register for storing said data, which are 
connected to said N first processors, 
said interruption signal producing means comprises 
a decoder for decoding the outputs of said first 
command register and address register, to produce 
said interruption signal and an interruption register 
for storing said interruption signal, and 
said data reading means comprises a second com- 
mand register for storing a command from said 
second processor, and address register for storing 
an address from which data is read from the com- 
mon memory, which are connected to said com- 
mon memory through said first command register 
and address register, and a read data register 
connected to the common memory and for storing 
the data read out from said common memory, said 



second command register, address register, read 
data register and interruption register being con- 
nected to said second processor, thereby perform- 
ing an N vs. 1 communication. 
5 9) The communication system according to 

claim 1 , wherein, 

where said plurality of units comprises N proces- 
sors, one of N processors which communicates 
with another processor, and which requests a com- 

ro munication writes data in a predetermined address 
of the common memory and produces an interrup- 
tion signal to interrupt another processor, which 
receives the interruption signal and reads the data 
from the communication area of the common mem- 

rs ory which corresponds to said one processor 
based on the interruption signal and then masks a 
bit corresponding to one unit itself in the interrup- 
tion signal, thereby performing an N vs. N commu- 
nication. 10) The communication system according 

20 to claim 1 , wherein 

said data writing means comprises a command 
register for storing a command from said one pro- 
cessor, address register for storing an address of 
data to be written in said common memory by said 

25 one processor and write data register for storing 
said data, 

said interruption signal processing means com- 
prises a decoder for decoding the outputs of said 
command register and address register to produce 

30 said interruption signal, and an interruption register 
for storing said interruption signal, and 
said data reading means comprises a read data 
register for storing said data read from said com- 
mon memory in acccr ."-nee with a read command 

as stored in said comr register and a read ad- 
dress stored in sa; ; >adress register and cor- 
responding to one processor. 
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© Communication system using a common memory. 



© A plurality of processors and a particular proces- 
sor use a common memory. A processor for re- 
questing a communication with the particular proces- 
sor writes a data in a predetermined address of the 
common memory which corresponds to the proces- 
sor. Upon writing the data into the common memory, 
an interruption signal is produced to interrupt the 
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particular processor. The particular processor pro- 
cesses the interruption signal and determines which 
processor requests the communication with the par- 
ticular processor and reads a data from the address 
area in the common memory which corresponds to 
the processor, thereby enabling a communication 
between the processors to be conducted. 
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